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(54) INK JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet head 
utilizing static electricity which can be driven with a 
lower voltage as compared with a conventional one and 
can eject ink stably. 

SOLUTION: A dielectric insulation layer 25 is interposed 
between a diaphragm 5 and an electrode 21 and 
arranged such that the thickness thereof is varied thus 
forming a nonparallel electric field between the 
diaphragm 5 and the electrode 21. A highest 
electrostatic attraction (or electric field) can be obtained 
at a thickest part (where the effective gap is smallest) 
and the diaphragm 5 bends toward the facing electrode 
21 from the part where the effective gap is smallest. 
When the driving voltage V is increased furthermore, the 
diaphragm 5 bends further toward the facing electrode 
21 and eventually touches the dielectric insulation layer 
25. When the driving voltage V is increased furthermore, 
the diaphragm 5 can be bent to a part where the 
effective gap is largest. 
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[R*Sl] -Of&vtm-fzizVxDSX/i't. Ry 

K«»S»c»filLTKite>*ifc««i:tr* 

fflUT«rE«»S«:K»S-e:, USE / X/i^> fc >T > * ffl 
ffi&*ttiiirZ><<(>?i?=y b^y KiC^V^T, iuE^Uj 

[ M*S 2 ] fluER®*&&« 8Mb S *fc i £ 
^a^l-SR^iEtfO^^v^s/ Ko 

3 ] iiuERtt&M ^mewi KttiRi-r 

ffifflflfcRtffc:: t Sr#«*-r3M*ai 1 EttOW v> 

kwe«me«iiwRi* &n^mER«fiftjio^« < * 20 

t5 : fc t»»it5ll#* 3Et©>f > 
^ is 31 5/ h y Kc 

IR*S 5 ] fitJEWiW-Rtf feftfcttERWBRJi 
tf>d>fc< £ t— »«rttEmaUc»R|-rs«rEJB»*RO* 
ffi«fc»*S-frfc#Jfc&»e>, *>*V^f4«TEJiib««*cR 
feftfc«lER«ftWlO**< fc fc-a5&ffirEfi»« 
lc»fii-'S«rE««©*B«lc«*S*fc*R!ft»fe>f > 
* ««OStB«rl7 5 - £ «r^» fc "T 5R*5I 3 E«o>f 
v^yi 3/ Kc 30 

[R#J£ 6 ] MERRI6tRJlOff^«rmE«lb« t m 

^mmt<om<o^mmmx r> tm< Lfc»#srRttTR 

R«lft»I<0»*trSfc**fcwfc«r#»fci-5R*3K 

in*9i 7 ] nER«iuu^*^fir«rE«M«[o< 
mttzzt £ -r 5it 2 E*^-r 

i/^y b^y K« 
IR*3S8] «ift»c»»U"C«fi£oStJEII:ffii:, USE 

<DBB^RER«ies»i**a**fc r i: 
<?ri-5li^l E*0-Y^^ b^y b\ 40 

[If ^ 9 ) RE*Rlw»* LTWrit Lfc««©** 

*3j8E«cOW^^^3:y K c 
[R3ft3«l 0] MrER«tfeM(cJ:oTtHfEXU«^ 

1 EfttfM >^ C^oi ;y h-^y K e 



2 

|R#JSi 2] iiEKM^Rftf ^>^Ot7 5 
31 K ^ y K c 

l»*Sl3] ll(rER«16aUI^|tSK«& l 
?U-y-4><7*fe, *'<y* V CVDfe, 

«:4#»*-rSR*gu lBt©>f^^y h^y K e 

loooi] 

ISKO*^ • BfcfflU grH<DE«K#fc 

>?mm*ft b Ko 5/ ^ • • KSW 5? 

hE&KROEft^y KlcHU 451^ »««W3«r 

f^rx K M^C/sy^K) l:Bt5tOT, ffl 
;ttf, 77^^, EPJBllttL yy^^. ^5, 

^•©EaoiR^Eft^^ Ft Lxmm'sjwthfD'vib 

[0 0 0 2] 

ia*OSISJ <Otis*y hE^Sli. 

att^^ifo^o-fe^Sr^sir^ri-, *»»l:TE8 
Eft*s-e#5fc«>^, teH^ as»»®K*7-Eft*5 

E&^S^i-S^o^^^aSljSrPttti 
Ko yf • . K (DO D) *S;<DEft» 

i-^*tmmx\ mwmj&&'hmx-&ffit*z>tzit>. as 

ffl Lfc**««SElft**OE»^y Kli*< *»feSSE^ 
[0 0 0 3] ^J^tl, ( a ) T^g^rF^ 3 6 8 3 2 1 2 

T^6c (b) tKS^^3 7 4 7 1 2 0#!^^ 

$ilTV>6o (c) fI^l3 9 4 6 3 9 8P^ 

2 X 9*M&r6*** s R^$ixTV^5, 
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[0 0 04] Sfc, KM^y K*/hS!**« 

JS> (d) ^¥6- 7 1 8 8 2#^«*tC§B**iXT 

(e) W9- 3 9 2 3 5^i^ (f) 9 
- 1 9 3 3 7 5^#^§|^$ix-cv^ e 10 
[0 0 0 5] 

7 1 8 8 2#^«E«©Et»^y K-Cli. »«ftA£*U 

wm & mm-r z ft <o mm t <d m k # » /m-; 

:/ (0. 0 5 *i m£Lt, 2.0^m^T) IrljStiM 

Hi 211, ^O^y KO— ^Sr^t)ffiL^^y^^rl£ 
*Lfc*HBEk Hi 3I2HJ1 2<aXIII-XIIIg|T^BTL 
fc^O^®DT% l!*©E#G#f8^^* ylT'&^W 20 

[0 0 0 6] HI 1 1 1 3 (C^^T, 1 fi* 

IHojBl4>S«, 2l*T«ltf>S§2<DS«, 3l2±lioSg 

5, -f>^p£m^6, -o^seaw?, #ii>r^^^8 

*U ff!2<Dg&l 2 ten, S»g9. Kiltb 
*9rtic»«$ixfc««2 1 *r*U *3<Dg«3i;: 

gi^fa-y3 2^t^. 4 1, 4 211 
y Kt 1 <£>g& 1 i m 2 2 <Dt$zit 

$NZ&bfrC$>te&LLtzS i 0 2 BfKJ: 9i«UtO 
T% :ilbOS iOzl|4 1, 4 213=?-* y^*-^— # 
t lTitt<)c, 1 0 1 ttiagfL 10 2*1^^0 

KT\ &Mm& l 0 2lc«fc Dli2 l Ic^/i^ttJESrEP 

U ttmS6rtOJEy33&sfe*iwJiS-Ls /X/UfL4£9 40 
[0 0 0 7] »«*A«:#Jfflf El 

[0 0 0 8] * ^ X\ ±E ( e ) 9- 3 9 2 3 5 



^mE^tb^^p/c^ic, mi 4 ic^-r j: 5 \z s mw)& 

m) G «rK8:ttlc«ttfl (G,. G 2 . G 3 ) 8:1} , 
y^oi9/hSv^«« (GO 36*e>Sfit^»«5IA^j:o 

TV^c ±E ( f ) #§fl¥9- 1 9 3 3 7 5^ 

«E«<DE«^5> KTIi, g| 1 5 fc*J-J: 5 fc. 

5^m@2 1 k<om&&#¥ff#mt lt, jbrwijls 
m^2 1 bomizftwTttnfi&jeiiLu **y.-?<ox 

[00 0 9] U3&»L*3ftSfe, _tE (e) ^W9-39 
2 3 5^temz.7F£tlZ>£ 9l:^Oti$r«tS 
Cirli, «36±, *««ITC*>*. (f) 
9- 1 9 3 3 7 5^«OEft^7 Kl^dtt&J: 5tc 

[0 0 1 0] tLtc. ME (f ) ^#§1^9- 1 9 3 3 7 5 

f^^tc asEa^^^y^^^attoasRateR^SE 

[ooi i] ±.&<DZb$mm&&M#:i-Zizitos tt^ 
^yVlz&^X. «*lcitttLTJ:?>««EE-CBil|-C 

[0 0 1 2] 11^4-5(0^11 M**3(0*WtC 

[0 0 13] M3ft4 6<DXntiU »*3l2Xfl:ll*«5 

[0 0 14] l»*qi7(D*Wi. m*m2<D&mizis\,^ 
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[ooi 5] §t**8-i otD&mn. »**i o*w 

[0 0 16] H**l l B#*l ©«WK*3 

Xfc£ fl 

[0 0 1 7] 11**1 2<D3BW«U §f**l 1 ©35031:: 
[0018] It** 1 3 0>«9!I4* If** 1 1 
[0 0 19] 

EWB i ©ffi c aiMMta &*Uffl LTfitjES»ffiS: 
v?xy KlCfcV^X, S3EiS»«£:fitlEW££<0ra 

[0 0 2 0] fS**2©$£0H4, »**1 <0*W(-*5V^ 

x N IHEBt««©**tWfc* « - t t 

[0 0 2 1 ] if** 3©*fltt, |g**10l6WJl*3V^ 
X, «rlB«*il6»Ji*r«rlEm«[c»fiii-51M6SO*ffi 

[0 0 2 2] »** 4 ©369314, »#*3©*?Bfc*3^ 

X, >f ^^fRSBOtta*!-, ME«S«fcRttfcftfcltt 
ERW6»BG>*fc< £ fc-ffl£«fE««lw»r6]-rstu 
E*»<RO*B1l!llc»*S-&fc*ll. *>*VM4fiiEK» 
SiffiUcKtt fc:fcfc*FE««&**fl>*tt < t b-^^Bt 
E*»«JC»fi^5WE«*^*ffi««w*ftfc**fc*ll 

[0 0 2 3] M*9 5(0^tt, lt**3 0^^IC*3V> 
X, iKE«ffiftflJ-K»tbnfe«iER«3te««0^^< k 
fc-ffl^WE«ffit-^l^i"'51itlEIB»«0^®(R!llcgtt 

ER«Jfc»*©4>fr< t fc-^&flJEJI»«i;:*tfai-* 



6 

Zk&ftWik Ltzh<OX-hZ> e 
[0 0 2 4] If** 6 <D&m*. If** 2 XI4II** 5 
©S&93U:*3i^T, 8llERM&ft/B©**«:ffiE«»«£ 
ME««i:on(|OffiBtEliJ:9t»< LfcfiJ^Sr&ttT 
&fgm*fe&/i Off ^ IC>fb * * - i: Sr «« L O 

[0 0 2 5] »**7©#93I4, «**2(0*M»w*5V> 
X. MERW6»JiOj¥^Sri(rES»«<o*T*fpl^aE 
10 itZlttcZk&ftWLk LfctOtib?., 

[0 0 2 6] If** 8©*93I4, IS**1 ©*WIC*5V^ 
X, WIcdHLtMOlWEtit, WES***© 
MIcfllEKWftRJi «r*SHfc:tfc«iiUto 
X-fc*. 

[0 0 2 7 ] St**9©*93«4* »**8tO*WJC*5l^ 
X, fitE«»t-»«IUX««Lfe«ffi<D«-*tcl!fea[tfc 
KUWE A * £ fWD L fc w k k L fc (O T*> 5 . 

[0 0 2 8] ff**l OO^P^It ttJjUIl^SSWlCfc 

i^x, ffi&mm&mmizxvTffi&mmmkffi&mmk 

[0029] if** i i <D»Wi. ft** i 
i^X; SuEBtM&ft«a s BtfttBt, SOTMJItWlt 

[0030] 11**1 2©*wrt. ii**i losswi:: 

[0 0 3 1 ] lf**l 3W^it lf**l 1 ©SSWK 

*5^X, tuE»«Jtft»S* s *^SS*ffi, a-^u--^ 

x 14, . mmtfe &mm itm $ *xx t ^ ^ t t 

[00 3 2] 

«I11X\ ^@^riiLTlRl*^ffl$ri-Sffl»l-i4lR|-^ 
#ii§Wltfo^c gll l^LfcH2i£#!XI4, 

jfe^^^^O-f y^yxy^-; KirafflpJtfeT-fc2>c 
U2{4H!l <0Il-llJHX^Q^TLfc^O^r®llX% ^rt^ 

[0 0 3 3] *$£*M v Mft£n>Z>'( K 
O^dirLX, TE«-»»i"S«l3t*r*o3ftO*Sl f 

^> c jfc-f. twos i oifi i y 3 ^<o*efii« 
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£«£fcEUd<i, *« Id mJE&fflJWLT 

raojg i g& i ii. kxk i (o-mz. j x/um 4 

t^>r «r«j*i-SIHI»*r#i-S. 
10 0 3 4] frld, JSii«i<oTil:8*$n5Tl 
OfB 2 g« 2 l*'*^ Ury^^ (SftffiS) WHS 

*nj$Lirz>tL#><DW <iw mot. *<ow ist) »i 
j&5td*tft-f 5m*i2 i*s±»ds i oz«^>ttwi6iK 

*2 5SrKrt, L^fc, BRtttfift*2 5 G>»*jMM6 

33, Bl IC^LfcSHSWCtt, ID 2 (A) IZTF-fx >j 
ld % BMU&lkJf 2 5tt«»S5«>*a5«IIC*«*ft*tl 

(B) Id^-f £ ?id. ««2 1 »Cl^lRj-t-«>Jg»SO*ffi 
«(C*»»ftttlS-rlB«LT'b. fi»«5fc««2 1 t 

[0 0 3 5] frld, glMl 0±ffilCft-&$ixS±fl3 

»l5«li:S^t6p d 3 0&£*ld«fcoT. BO 
I5/X/MH4, ^>^ttffil6, &U\ Bl, H)2ldl3 
H^Lftv^y 7 * 7 RUM y^^rt'r^ SriMfcJ* 

[0 0 3 6 ] fttd, JR 1 (Dl^S 1^2 £>g& 2tOf 

(5?S> SMS) irttiRLT, ^t-^ 



8 

00 v 5 0 0V1S) Srtr tlctOitRWfifi 

(3 0 0-4 0 0t) -ef(l*4*fr**T*s. 
fclittflteMlllidtTifcii,, Sfiost^ffi-esfi^ 

g& 2 o if*? bt*&7fr* V 4 ^^&r£< «tf£«"C*> 

->y =^s«irit««j«uie»«*3fts-si-s^ 

S««HS6JB1-<&fc 

[0 0 3 7] *SOS«TI4, U2 (A) Id^T* ?ld, 

^:LT^y^yx7 h-^y K«r*l*£Tfc«, ID 1 Id 
20 ?td, S«i irm^2 l t<OWSriaill 0 1 Id J; 

9«fSCl0 2frSMU ^^^xyMBftSlI: 

[0 0 3 8] ?^ld, ±»OJ:5tdLT«dcSixfe*SIK 
2 1 lC$£}g[Hl& 1 0 2 ct 9 :E<D'<7l-*mjE£EnaD-r5 

li2iofi^7Xt^i:ftL, 

30 «5li»l|*<oK5l^ffllcJ:?)T*^»tPo ddT% £ 
fb3E5Jc«^-f5)»m5R§l*o>c#$Prt, (l) xt(D 

[0 0 3 9] 

[xta] 

[0 0 4 0) lit, (i ) xttdfc^T, i«ififtS5i: 

40 2 a idEMrf 5IEIbmJ±. d HMtb«5 i:li2 l ir<^ 
^^yrsiditt, (2) *OJ:9 4BB««r«*L, 

»|t*5^fii-S»*»dli, dtt (2) R<D£o\zmfr£ 
tl2> c (2) xtt^^V^T, d.ttfiftff5£mtii 

2 1 ^<DlB[C#«Ei-6ffiK<0l§*, d ,tt»H)4E 5 irm 

^2 1 fcoiH{c#a-f«)»we«»2 5o»^ f 
sim^s 2 5 £>i*^m^£i^-tc 

[0041] 
50 [^2] 




(6) 



too4 2] -tfttohs m&rns tw&2 i t<om\z, 
hzmmmzmi- ft&z-^zt. (2) &<ox 

tmM2 1 t<Dm\zft2i-rz>mn&igE <e=v 

^-sjtrefcSo lot, (i) ^ic^^ 10 
n-s j: 9i-^m^?i^ptL ^tb&5 ^m^2 1 t<oK 

©StSftttft^^ y^Ei d 3ftS/hS VMS 5 

10 0 4 3] *wT% HO 2 \Z7^-f J: 

/EHMt'J^^i -3 £ 0#Grt"5*B2 l o^fp) 

$ fefc«tt« 5 2 * 

*ftfcttaiti*5 3ftS«W6»Jl2 5(c«*i-6. 

[0 0 4 4] «t It, »CH, (W2 1^©^«E© 

JE?rONt6h iB«5Wtf»flt5t«2 1 #ft 

— atpo"c, -o^^y^^-Yt'T^ 8 £ 9 ^ y 7 

[0045] *jl*«-ett, ±&<o± 51-, *»S5i 
m^2 l t ^Pid»cff^«rK^b$^-^»«*6t*« 2 5 ^^r 
«tMS5i:««2 1 £(ORflTl£5»Wfc=¥* 

fr*«*36S*fiR*tt6J:5»ci-5r.i:^J:9, ^+v§ 40 

fe^LT, (2) ^bbb^J:3i:, 

H^{b^^T^¥tT^m^^^i-«6 £ t p] 

[0 0 4 6] 1§I2 (A) iZTF-tffi&LVj >t i>= y 
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(2) 

U *fiIslKl 0 2«SrJ»»LT««2 1 

0 0 V^l±(D/</l-^mff?r^t UTV^c^lC^L, H 
tb& 5 3&*R®!&&/I 2 5^»u*ft«*«tt^)**-e>f 

-f^^y^'/Km 5 0 VgfiO'*/W*«JEiE 

^^'^sy^yKm 3 0VlgO/<;^tEIE 
fc. «Si«ra*©*IM»fcJ:0^j> KWKS 

[0047] urn*, nib«5 ^m«i2 1 ^obt^ 

1±|C. IS»ffi5 0ft2Z^lpUC»oTBERm»6»JB2 5 
(7)-^ KHrffiHTN 0*, RtKU2 5l2m*£2 l± 

0*jZZ*IrU-»oTR««6*«2 5<D*^«r*{bi-6J: 

v^xyh^y KOUmi fltJl2B!2T*iftWUfc>0'^^ 
[0 0 4 8] mai-^L/c^j^cO^^^C/ai^ Y^y K 

ts ^10^ i o 2^^trti2 1 ic/^^^ma 

i^ot/Mi:/^, iBK*sSbH2««i±LTJ:98] 
ttJA^r^Mbi-^Ci:^" 6 !^^^^. J: 9 »IH4lc«A/fc # 



(7) 



^200 1 -2 7 7 50 5 
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[0049] nuii, mm&5tmm2 i i©mt*¥ 

otWWM 2 5 off^tfKflr*-* i o Kffig 
*tjM-B"C. B14 (A) 14. }^Eb&5tc>tfft-f 6m*^2 
l <D*ffi±K««Jf&8UB 2 5 frRtt, 2 

fc, B4.(B) 14, *»*5©«3fl#lRlfcfioT*©J* 

<D— «**8M«5l£*tlR]i"*«S2 1 (D^®lC^$2Lfc 

[0 0 5 0] ±lS*j£<0>f V* KT-14, tig 

«%fftj|2 5©-M#MMR5G>*ffi«k *>6iM4«« 

otbmu6»12 $<D^frmtTz>£?t&mztix 

ise&i-^o ±5$^4 5 \zffitfL£tltz>< y Y^ 

y K(Dlfrm4. i2T^Uc^>^^3' KO 
«pfft»l*ra*'efeS* s » 3£lSfll<D*&K:i4, #J38#1£ 

[00 5 1 ] @4 (A) lw^L/c*J5)c0>>f >^ y h 
^ y K£r<£fl3U @1 IC^LfcJ: ^lli^l 
iSU * r > W * Sftf>^ 3 Mm 3 £ ^ # * lc T 

««EIBl 0 2««r»«LT**2 l 

m/±£^DLT^f£S£Sr*7o7c c ^cos^, id 2 

(a) \ziFi\*iZ'{ Y^y KfcMtoLTftSfc 

TWc<£>lc*tu *%Wfr\<r><< >9 y Y^y K"C 

14, 2 0 VSS ©/^^ tEHttTB 2 (A) <D^y K 
ir^ofco U2 (A) i^Lfc^ Is 9 is* y V — 

[0 0 5 2] 0 5 14* ?£t*)*&5 ^ti2 1 
♦7 h^s/ K^ra«»-fiil)*E5(OSi23^lp3^*&oTR1|;*fe 



SI2 5^f^Mt5i: e>^i£S£ru -to 



12 

-ett, RfE&ttJe 2 5 5 <ommm\z&kf& 

10 ■fKftHiWpriSttt^. 9 icflfjEfe 

[0 0 5 3] 5 l^L/cfllJSffW >^ y Y — > K 

t >\s*m<Dm 3 s« 3 ^i3H^^a*»ncT»-& 

^MlHSSl 0 2^^UT112 1 ULaVV* «JE 
4>9*s*y Y^y K*rM* LT A»ttPP**»*r 
20 t, ^^y^^iy h^y K"CJ4. 20VttO 

^etm*«-SSUt:«i*i-5wi:*5T-*. tfc. 121 3 
^L/i— 3/ Kir^«Jw/X/KO«JS^2«t4-3fc.^i 
^ % ^ ^ KO*f $ iiaSeOH) 1 / 2 $ i: 4 

/hat* 9, 6>^2«fij±U-CJ: «9^ D p a !»^ 

30 [ 0 0 5 4 ] El 6 (A) (4, $111)^5 tW&2 1 O^j 
^5^11 W 5 co^® t:?|^ t/c^t ^ ^ «t 5 

^t[p]^^^ Y'mmmxhZo e (b) «4, 

%«Ji 2 5 2 1 0^®1R!]tC?i^llSte L/c 

*«ktt5J:5»w. ^tb^5^i23^^3iCfp v oT^m^ 
40 »Jg2 5 0J?:^«r«»«5 t««2 l toBoffilSBEiK 

[0055] [16 (A) , 1)6 (B) [Z^lt^y 
5 ^112 1 i:(7>MOSIKE«i:(P]CI?^i 

2 5 O— «isjgf&« 5 <D«ffi<KL *>5tM4«« 2 1 
50 (O^Sfflgjc«ttL^:tt1Bi:'i9«^v^«^i5fc ^ y 



(8) 



001-277505 



13 

feoWc^LX, S£LX— * KtrffltSIi^t 

XI4, R«J6»S2 5<0*<>fft^ffl»^ff^ s a»«5 
^■r^C^ICj: 9, ^®btS 5 i: 2 1 irOM^»«§ 
jfrg-Cfc, fllll:R«t6fti 2 5 ©-9«rll»« 5 

[0 0 5 6] fc*3, H6(^Lfc4t£a>'f lf9*/*y V 
^y K*rfls§fll-t-6*fi\ SB 1 ^S«l ^20M2 £ 

ft-fr-fS^Utt* 5 *)©. wixibll3 6 (A) , U6 (B) 
^TFLtzffi&KDJ >?i/*y Y^y KXI4, RtftU 
2 SO— tttfjgttff 5 0>X91Rk *>3VM4««2 1 
Slltflc J: 9 »Hi:Stt t fc:Rte-c«»« 5 o$ai2^ft 

BLmLfdlsfis^y h^y h'<DW)YEt±< WU&Xh 

6c 

[0 0 5 7)116 (A) \Z7FLtzffif&<Ds{ >?i/^y h 

tjd^-r > ^*M(om 3 3 v^«*?HJi::x 
ft*U *«lBlKl 0 2«tr«KUta2 1 I^A-* 

(A) C^Lfc'f >^ y h^y K£fE»LTfi#ft 
W^d p o«&#60K: 3 0 vm£0V<A-*«JBE£r&Ki: t 

D4 (a) <D^y ovmg<Ds<^7smj±m 

ifl2 (A) (0—2/ K£I^^±^^d 0 d5?^# b 

>^yj«;^7FT'lt 14 (A) ^j/KO^if 
9 ICS* L 3 0%^±t>— y KO#«*9*5Rl±Lfc. 
[0 0 5 8] IS 7 (A) , U7 (B) 14, «5tf 

2 i mm±\zmmtmm 2 5 stkh . <on«t6M 2 

5 O— §B* J S»tR 5 4>£ESttC:fttt L^Ktt~CSnfi 5 
o£iB#faKteoTR«6»S2 5^>S*^kt5 £ 
«*2 l 
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S£\ 2 1 a £ 2 1 b\Z2ftm£tlX\ f ^Z>) £ftXg£® 

117 (C) 14, 04 (B) l£*Lfc^y K*B« 
li, RQ&SUB 2 5 2 l KttfRj-TaiSibffi 5 (Dm 

®«r m^o«te)i-s ^^Mi2 5o-^ 

fJLXt^S) £2xfcm^2 1a, 2 1 b^^Oili 

10 [0 0 5 9] m 7 l-^ Lfc.«j3tO>f >?i?^y h^y K 
XI4, 11*12 1 Sr*Wc5>«LTE«L, ^:<0»«*ix 
fct«2 1a, 2 1bti®)«5i^T*5iqTm 
a^j£$*x£> J: p Rftt6»M 2 5 <D-£B&M1!)& 5 

|gftS5^)S5a*lpJ»CfSoTR«!fetftli2 5 0**« 

ff«*SrW*Di-*«S2 1 a , 2 1 b £5!JR-fS;i t\Z 

49, s»«5 £#«£ftfc««2 i a, 2ib£om 

O^fctt^b, wOm@o^f<J^:{4 2^f , J^PSbix6>b 
flO-C»4<, 2^t , J^-t^*r^w^li<t , 9. -i^tmVL 

W$ix^:««i2 1 a, 2 1 bO^-^lC, W^.tf, 1E<7) 

[0 0 6 0] ±^OJ:9l^fiS:$ix/c-l'^^v ? ^5/ 

3rEPflPi-£«ffi2 1 a , 2 l b^il^i-5^ 
Iit5^l>J$^ii2 1 a, 2 1bi:OFIl:iC 

40 <M^2>:tm?)c «oT, Wx.li, ^fJ^ix 
(4, ^<D%m2 1 alill^b^C^^tT^m^^O^ 

^ $ L t SidS 5 5 - f to^^t^, t 

<D&&m icic c x /h ^ * >r > t m z etffii- a r i: * 5 x t 

6c ^^C, 4>«$iXfc««2 1 a, 2 1 bOf^^lC(f]^ 

a, 2 1 b**fc*i:5J: 9*#tt«»aiKlc«#tTS 

I'y-m&tkft'fhZ ir^X-#6c <toX, ^ 
50 ffl£*ifc*H2 l a, 2 l b lca«6«)lc|E»«jE«rEP»P 
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i£rRfcffitt#tt* w t&X-i* 6 e 
[0 0 6 1 ) #«'Sixfcf|*2 1 a, 2 1 

aAtfclE»«jE«#Sr«-««2 1 a, 2 1 S«W 
izW^DLfcS^; fl] 2 1 affi!^t|E©t 

*>f:^«£&ffl1-5w £/ c , ho-^<om 

$bi:^^ii2 1 a, 2 1 b— Ir^I^EE^ 
<DS* 5 3 WHOM' * ^^rttHitt^t-t ^>:i: * S "C# 

6c 

[0 0 6 2] 127 l^LfcfllJfttfW 1/2 is* y h^y K 
fcftfflU Hi i:^lf:J:^:> glSSl^lll:^ 
x v u*^<o!i! 3 g& 3 fca.#*^*«#JH^X«* 
L> 3§*I[hJ& 1 0 2 tttl 2 1 IC/^*«E 20 

^5/sy^yKTI4, !H4 (A) td*Lfc-^y Kfc HI 
tt£ 2 0 VflffOfeV^l';* WETM »fcffii~5 - £ 
Sfefc#WSixfc«*2 1 a. 2 1bt-MJR6t) 

fS^Pt£tltt»^6wi:35 5 T'#6^ 5t-^<9> (2 4 (A) 
la, 2 1 b i:tE 2 0 V t 3 0 VO^hfHi 

6 C (100) iM^B B B->y^>")^^i^ 

^BEF^U W £ 2 0 0 ia m<Di/}) =>m&4 0 (JB 1 
OIS1) (B8 (A) ) , Rv'!J=V**4 

0icit*Rtf**ft#Hft*-Cl l 0 or, 4WRB<D*ft 40 

OS i OzJ^4 1 a *5<fclM 1 b fcj&fifc-f* (12 8 
(B) ) o Si O z M4 1 a te£l£4 1 b (ifflBJ. S/^> 

2^4 l a ©±C ;X;H , frfcffi^6, ^y *7-r ^ 
7, 8 0^#tlC*B^-f 6 7* M' 

v?*h/<*->' (12^-frT) «rMt> 7y»*xyf 
>»XS i 0 2 I4 1 a ^>Bffieu^«r^y^>^» 

(O ) 0 r^* vm^xzi/V =>>-**4 o<d 5( 
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6c (111) &&m<o^ 

«fc/h£V x fc#>* ^f->^OitfT£^t- (111)® 

*ssii»ai:L-T»«i"5*a^#b*ts. *nmmx 
fB^ffl^T^j^^&fTofc., (100) B^ffioc 

V = Vg&4 OlCfcl^Ts (111) BlSS*^®"^ 

6 (100) ii:^tt^ B M±^5 5t^S?rt 
otSboTV^fcfe, ±M<0£?K (10 0) 

[0 0 6 4] B9^1-J:pH, 5tffi* 6 <D_hi«BG><6 d 
^ 7 5 2 /imtl, 180/1 m<0:x 5/ ^^^^^i"^ , 
i)>Ih # 5 0 0 u m x Jf:^ t ^2 0 /imt^^lMS^ 
ibtlS. t $m<D^y s 5->{fX\^ (111) ffitttoi* 

S-^ttdtt-e^^^^-^Jid j £ «9^^:#< *6 C 
tfciJoT, ^**/<*-V*ld il*. (111) 11 
2 a<DT>y-*y h^Sr<D#*:tt/h£< L*»**U** 
£>*^<0T% ^M!lT'li7 4 0 /jm^t, ±fEOT/W 
# y ^y^>y*m\Z.Xm^M (1 8 0 Aim) <0^y^> 

i 0 2 ^4 1 a, 4 1 bSr^ffl»* (12 8 (D) ) 1-6 
^ tc J: «9 . Blfc^Lfc* 9**1**1 «r#j*L* 

[0 0 6 5] fclc. »2<oS«2(Daj5BXS^ov^El 

1 0«r#SLt^t2). ^Ili$Ht*$lmm^) 

Ix^*^* ( = -^^t±JH# 7 7 4 0) g& 

2 o±li:f $ 3 0 0 0 A^N i BtSrf ft ^<DN i 
B:^^ vf-ffMn* ?/^^^86 0 i: U 

6 o^tr^-r y^i*ftOfl (^) 

^C3fS^tS7t Fl^^^ 7 OlrML (12 

1 0 (a) ) x y V^^O^^^^^ICT^ 
^6 0Ol^^ 7 fy^$L (12 10 
(B) ) , V y mJk(0^y s }'>ymX<%j5 l &^ 

9 ([210 (C) ) c ^ ^^^^*r«St*l*tt, 

i toy 6 0 $r£®P&£1-6 (12 10 (D) ) 

Zt\z£<9, HD (R) »*s*J«SixfcJB2**236S»b 
H6 C -^om2g^2cO[U] (&) ^Jbi^m@2 1 

/^->^^i-6/ci6. SB2**2±*C#fi«j«<0« 
^2 1 t*5»*^«^-rS7* hl/^ 
1 1 ?r^i;M (12 1 0 (E) ) L, ^<D±lcm 
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(IS 10 (F) ) L, *«K*OS«£Tir h^T-iB* 

mzAum&2 i <ov y h*y *?fo mi o (g) ) 

[0 0 6 6] £ £>JC, **WTIifilbfi5 t«S2 1 £ 
@2 1 &0m£R«feIftJB2 5*r*N£E£-e\ *<OJf^£ 

ic tt&x * - > $ n^s« 2 ±<o io 

biC^m*63^S2 5 £ Lt\ SisN^EC 

[0 0 6 7] -tC5|B^I«A#tt£JLTOii9r-fc2)c 
ftVJUmft : 8 7 5 G 
-v>f * ng^<!7— : 5 0 0-2 kW 
dciRffi* : 0. 0 0 5-0. 1 P a 

fgimu& : £ifi-4 o ox: 

[0 0 6 8] ft*5. S i sN^er/SR-f*^ HS»#* 

-ixb^»Ji*5Jt6*B2KlBII*«ffi 20 

£ LTteS i H 4> S i 2 H 6 , S i sHb, S i C 1 3, ^ 
SlSIWi: LTIiN 2 , N H3, N2O, VV*s>'4ft>* 

SfcLTlirtR^teaaMMft. fiMtt. iS^ifc. fcSi^ 

i^S, CVD&, V/H^tt. f»»<b&. JEKWU * 
[0 0 6 9] $*L, 11»I2 5 frMfc 

^tC*3VNT4 0 0 £ C^g<Of?iiIl}^5^^^fe^^ 
H6*ttfcH!IMtl-«*vfcS(MkBI Al 

2O3, B e O, S i O, S i O2, T i O2, T a 2O5, 40 
H f O2, PbO, MgO, Nb 2 Os, Y2O3, Zr 
O3, B a T i O3, LiNbOs, P b T i O3, P Z 
T, PLZT, PLT, BiJi 3O2) > Rlf^ltm 

mx.&. A 1 N, BN, Si 3 N<) ©SfflWiT-fc 
5c ^T-Mb^fiffcifcKi&^A 1 20slK^S i 3N4P 

J:DSl^^V>iHUT, TiOz, B a T 
i O3, PbTiOs, PZT, PLZT, PLT, Bi 
4 T i 3 02fO^^>1^7; 5>*H<3ffiJBl4* 50 
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[0 0 7 0] W±?>£ 9f-LT> m^*->2 1 
^$ixfcS«2±o^ffitwRS3teaS2 S^JBSK^L 

^^aib^-fr^fc^O^^^^^-7^^^6 1 £ L 
T. 1$ 3 0 0 0 A^A 1 I^t^il 2 5 ±Cii 

$feKfi»«5«£#ftrafi;«2 i«k*b 

^i"5^0^lc^cDA 1 -7*? 6 1 OJ?££^{b£-£ 

9 I' A 1 "^^^ 6 1 ±lC^v ? 'r >f^i7t 
F72 (^J^LlfAZ 1 3 5 0B. OFPR-8 0 0«) 

%frm±mzm*fii,s 8 5-9ottsoias-eyu-< 

LT@<b£-£3 (HI 0 (H) ) o 

[0071] ftii, stbfi 5 i^ft-rsim 2 1 £flic*g 
3ft551*»fcaefl:Lfc«*ffl^^^ 8 1 £#0468 OfcfU 

(i) ) , ^^*afi^«?i:T«3t$ix^7* hu-^ 

r £lcj: Hi 0 (J) H^-f £ ?ft 

iLT, *<DBl$LLtzy*hl>'i'*V'<*'->7 3&l 
3 0-14 OtSSOiSST^^ h^<-*«:*Tt>+#@ 

ibS-frfcflL *<Dy* hUi?* h'<* — > 7 3 £-7*^ 

l^i:U5^tyx 7 fy^ (R 1 E) fcfiJJBL. 

A 1 Ox^f^> h T*A 1 "^^^ 6 1 (D^yfyf^'il 
0^k\Z±*)m \ 0 (K) OiiWOA 1 -^^^ 6 

^BE^ix^A 1 -^^^ 6 1 ^r^u^L. mmmmm2 5 

(Si3N<Jg£) Ox^t>FTl^RlEx 7 f> 
^^trv\ $ bl:SfLf:A 1 6 l Sr^S, A 1 

-k\z£*). [Hi 0 (L) <D.fc3 4***LfcW«l6» 
^2 5^:tm6 c 

[0 0 7 2] R«?tt>f*^yf-^^ (R I 

E) tit, Vy<4 ^vJ->?y'v±*<D-mr~£>>9 , K 

[0 0 7 3] I/:, K7>f^j/^>^D-fe^J4 % 
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i/^-C*>9, tMfc¥£££* l -« LTV ' ;5fcif ^ 
Tiag<Kt©5I#tt*>*>9. 

^ (rie) u»"*att*y*^t<t* tt * 9 '*' :/ * r 
©*n*^»*^fc**7*^ ro ** tt fc** tt * 
&b««'»7fy^if«'9« ^^^^ 
14, Tifi^v-v 5 ^ ^^v-^Sg, 

[0 0 7 4] 8Lh©*5C^ Hi 0 (L) ©J: 5* 
^ftAlife««Lt> El 10 (M) 

l25©iy^^l-tAl ©i-y^-TV-fT-P. ' E;t 
srtCJ:9 (810 (N) ) . Bi«2 < A > 

10 0 7 5] fcjMMH^tt*©****"*** 
Qfl (ft) SB©SjS£0. 5 Mm, t«3®aiS5r5 0 0)i 

^•^-^©■I^-SrO. 2^m, *s52te£r4 OO^m, 
g^HmmiU, ^2S«©IM] OR) ttrtK*« 

gB^CD)?^€rO. 0 5 (.mi U ^Oteati5r4 50 P 
m , ft£ fei Ommt LTffKLt, 
10 0 7 6] ±E©J:9l-ttfffl!bfc»ia«l> * 

*x%mK&^x. 8^ie-5oov, a*M4o 

0<C, H*t*«i 0-»WlwX«v\ ttP t 

fcWBU «-&*'<7ofc t 1212 (A) \Z*L 

tzXo KJIiMS 5il®2 1i OBTfilia 5 <Dtom5 
liciBo-c 0.05^ mSS©**i-*'>'<e-SI* fe *"*" 
i>mt 0.25m mmg©^V^Sr-Wi-6SC»*^ 

t ii j: 9 , mmk 5 1 «i 2 i t ©n-c# wamjn: 

[00 7 7] Bl«w*UfcJ:5K. filMRl© 

±.«\zxf- >^S»f3i« 3 
tg^U »SSBi0 2»«rS«UW2ii:^ 

©ic l oovdlo^tBtMi Lxv^roti*t 
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U ^O^^^y^^^tt- 30VSSCO 
/</u**Ee»Ttt* fc m^£A±©W-^o D Dlf feiu 

»B tlBlb**: ©«*«?»- -t " K *** $ ** 
fci'J^Lfcfc*. ~y K©#«* 9 

[00 78]* 6>t. IMB»mi6»Ji 2 5©**W 

«r S i »N«R*»& J: !>«m*©Kv^B a T^i OMz.*. 

10 2St5 2Srtt-iSUt. -tLT, ffittk R«Ki LT, Si 

©*#t-C**Sf**rftofc. *©tt*. ig®j<£5t« 

^<4ofc *fc, IWEfcn«fc. *»afcl 0 2f 
«rSM*U m<12 l i:/<;^tE5rPP3PLT, 8l-?ftK 
Sr-3ofc^m, 02 (A) 

3 ovffitf'^tESritSi L-CV-fc©fc»U * 
20 W^-^^-yFtft. lOVSR©^ 
mffiStbT-0 2 (A) ©^yKilWtlioff***-* 1 

[0 0 7 9] 

IHB^©?**] (i) «*-5l~3lc#lS-*-6ffffl«i* 

30 gft-f^,- t^T-f 6. 

[0 080] (2) ■*!4-6i:»l5t6tt«»» 

h-srKKtttHLx, ic £9temi±xisiH-^t 

[0 0 8 1] (3) «*-«6(C»J&1-5ffffla* 

o, 

[00 8 2] (4) |»*«7lC»a?i-6ffffl»* 

■Tar tan-mi: ft*. J:9S*tfc^^«tBJ 
*S««T# Sfcft, «fc 9 Hl-?ftW5ffi^®-fi««^* S 

50 6, 
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[0 0 8 3] ( 5 ) M*« 8-10 

[0 0 8 4] <6)»*Sll, l 3i:Jft>tS^ffl^ 
* 

[0 0 8 5] ( 7 ) l 2 Jw»iS;i-«>fffflSbll: 

*y h^y K»t^:H^^, 
[Bffi©«»*RW] 
[H 1 ] l 

[@2] Bl ©II-IIfc^WKLfctfOlRffiB-C* H 
2 (A) . B2 (B) tt«tJx-?iiJl4*Jtll£««:*-*-H 

[S3] mwtms<o&*&&fc-*z>£5iz&vitm 
[B4] s»«©«5a*Riiw»or««6»Ji©»* 

id 6 ] mW)&<DMm&faizfe<>xffimi@Mm<Dm& 
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[17] fi»«ic»fiJi-5»***®±»c»«te»Bo 

ID 8] ^WlZtettZJ >?i/*y h^y ¥<D>0 

[§9] H 8 Lfc-f fthttiSof^dcWSrRWr 
£fctf><£>H-e£>6 e 

[Hi 0] m@S& (S§2<Dg&) <oSi»XfI«r^i- 
[H 1 1 ] «3feO#«fl^S!lBft>< v 5 * y h — * 
[El 2] «3fe<0^y KO-as«r»9ffiL^-r 
[Hi 3] Hi 2C0XIIl-XIIIj^T^^Lfc^cD^r® 
[Hi 4] 8*©»WAi^V^^* y h^y V<D 
[Hi 5] tt*0#««A8!>f K 

x/usfi) > 4 - /x/hsi, 6— >r>-^&t 

10, G - 3r-* 2 1, 2 1a, 2 1 b-f 

tt, 2 5-KWMUI. 
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